
Living in a Modeled World



Building Analysis and Modeling at UMC

David Park, Ph.D, PE, CEM, BEMP

BUILDING ANALYSIS & MODELING MANAGER

Hailee Hammerquist, LEED Green Associate

BUILDING ANALYSIS & MODELING ENGINEER

David couples analysis with energy audits to identify energy 

efficiency measures (EEMs) that are cost effective for owners’ 

business goals. Driven to make a significant impact towards 

carbon reduction and sustainability, David enjoys studying and 

analyzing how building energy reduces utility and operational 

costs, making it a great investment for the future.

Hailee is detail oriented, organized, and passionate about 

sustainable design. She loves tackling the complexity of our 

projects to ensure all the pieces fit efficiently together inside 

high-performing exteriors. Coming from West Virginia, Hailee is 

excited to experience all the outdoor adventures that the Seattle 

area has to offer. 



Why is our building so important?

KNOWLEDGE

What is a “Model”?

TIMELINESS

How can we design and build 
sustainable learning 

environments? 

FORESIGHT

How can we understand our 
schools and buildings better?

COLLABORATIVE

OBJECTIVES



of energy consumption…40%90%
of time is spent indoors

14,600 million ton of CO2 emission

Carbon sequestered by 241,412 million 

tree seedlings grown for 10 years 

Why are Buildings so Important?



Adequate learning environment



Stricter 

Targets

Energy 

Code

Clean 

Buildings 

Standard

Seattle 

Building 

Emissions 

Performance 

Standard

1. Stricter Targets Energy Code

2. Clean Buildings Standard

3. Seattle Building Emissions Performance Standard

Possible Complications



1ST LAW of Thermodynamics

ENERGY INPUT: Total 

Energy Consumption

ENERGY 

LOSS: 

Inefficiency

Checking point

Are we minimizing energy loss?

Are we minimizing waste?

WASTE

ENERGY NEED: 

Building

ENERGY INPUT: Total Energy 

Consumption



Do we know our buildings?



Pre 1970

1990–2000ish

Now

Technological Evolution



What is 
Building 

Energy 
Model 

and 
CFD?

BUILDING 

ENERGY 

MODELING

The practice of using 

computer-based 

simulation software to 

perform a detailed 

analysis of energy 

use and energy-using 

systems

COMPUTATIONAL 

FLUID DYANMICS 

(CFD)

Mathematically 

predicting physical 

fluid flow by solving the 

governing equations 

using simulations



Modeling Capabilities



Why You Should Consider Modeling

Aggressive targets and code

Smart and efficient decisions

Reduced Operating and Cost

Deeper knowledge of building design

Sustainable Design and Solution

Working together



Definition of a Model



Available Models and Tools



Limitation and Challenges



Spreadsheet

Energy Management 

Software

Precision
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Building Automation 

Systems

Retrofit Analysis 

Software

eQuest
Open Studio

Energy Plus

Energy Models

IES-VE



Objective

Develop energy management plan to meet clean 
building standards and decarbonization goals

Sample: School District



High accuracy and precision
CASE STUDY

Middle School
<4% Error





The 
Importance 
of Breaking 
Barriers 





ENRERGY MODEL - Mini-Dome 

Lighting Take-off

Lighting Audit





Computational Fluid Dynamics (CFD)

Tunnel Ventilation Data Center Cooling

Thermal Comfort Contaminant Control

Simulates fluid flows and analyze the flow characteristics using numerical methods





Breaking 
Barriers

COLLABORATIONEDUCATIONDIVERSITY



Linking Buildings 
to Place



Climate Change



Same Building, Different Location
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Oversizing Problem



Importance of Topography

Initial Load Calculation of ~500-ton Cooling

PROBLEM

• The project does not have enough 

roof space for bigger chillers

• Traditional load calculation tool is 

not able to consider shading effect 

accurately

• Initial load is peak of peaks, not 

building peaks

SOLUTION

Implemented shading analysis 

• Peak of peak: 490 ton

• Building Peak: 450 ton



Importance of Community Engagement

Behavioral 
Changes

Data Collection and 
Validation

Long-Term Planning



Sensitivity 
Analysis for New 
construction



Data Collection

Baseline ScheduleSchools

Damper Schedule: 6 am – 9 pm

Heating occ./unocc.: 69°F/66°F
Cooling occ./unocc.: 72°F/80°F

School A

Damper Schedule: 4 am – 6 pm

Heating occ./unocc.: 69°F/66°F
Cooling occ./unocc.: 72°F/80°F

School B

Damper Schedule: 4 am – 6 pm

Heating occ./unocc.: 69°F/66°F
Cooling occ./unocc.: 74°F/80°F

School C

Damper Schedule: 4 am – 6 pm

Heating occ./unocc.: 69°F/66°F
Cooling occ./unocc.: 72°F/80°F

School D

Damper Schedule: 6 am – 9 pm

Heating occ./unocc.: 69°F/66°F
Cooling occ./unocc.: 72°F/80°F

School E



Evaluating EEM Sample

 RCM 1 – Lighting Upgrades

 RCM 2.1 – Boiler Replacements

 RCM 2.3 – AHU Heating Coil Valve and Pump

 RCM 2.4 – Heating Water Piping Replacement

 RCM 4 – BAS Optimization

 RCM 5 – Mechanical Equipment Replacement

 RCM 6 – BAS Upgrades

 RCM 8 – Building Submetering

 RCM 9 – Destratification Fans

 RCM 10 – Pool Evaporation Control



Mini Dome

140.0 62.2 kBtu/sf/yr
Energy Use Intensity Proposed model

BASELINE

PROPOSED



Role of Building Energy Modeling

Building energy modeling provides a 

quantitative analysis of how different design 

decisions will impact the energy performance 

of the building.

It can inform the decision-making process 

and facilitate discussions with stakeholders.

Quantitative Analysis: Enhancing 
Building Energy Performance



Method 2 | S P R E AD S H E E T  ( E S T )Method 1 | E N E R G Y M O D E L

~$ 62,000 Hours spent 

300 hours

~ 60 hours per 

school

ROM hours to estimate energy savings 

40 hours

Estimated hours for 30 measures

1200 hours

$250,000
Approximately 4x more 

than energy modeling

Cost underestimate

ROM hours of 40 hours to develop spreadsheet for 

each measure is probably underestimated.

Single-use

Because projects vary, spreadsheet must adapt, and 

the time spent developing them can increase.

Unreliable

Accuracy is not guaranteed.

Scope

• Model 5 buildings

• Develop Energy Management Plan for CBS compliance / 

Decarbonization

• Prioritize investment to meet EUI goals

• Built energy model for any future studies / upgrades



Technological 
evolution of 

models

Importance 
attribute for a 

model – accuracy

A good model 
offers more than 

accurate prediction

• breaking barriers

• linking buildings to 
place

• connecting with 
community

Conclusion



Questions? Let’s Connect!

David Park, Ph.D, PE, CEM, BEMP

dlpark@umci.com |       davidlpark

Hailee Hammerquist, LEED Green Associate

hhammerquist@umci.com |       hailee-hammerquist

Every. Single. Energy savings. Matters! David couples analysis 

with energy audits to identify energy efficiency measures (EEMs) 

that are cost effective for owners’ business goals. Driven to make 

a significant impact towards carbon reduction and sustainability, 

David enjoys studying and analyzing how building energy 

reduces utility and operational costs, making it a great 

investment for the future.

Hailee is detail oriented, organized, and passionate about 

sustainable design. She loves tackling the complexity of our 

projects to ensure all the pieces fit efficiently together inside 

high-performing exteriors. Coming from West Virginia, Hailee is 

excited to experience all the outdoor adventures that the Seattle 

area has to offer. She spends her time off the clock outside 

hiking in the summer and hitting the slopes in the winter.



PRECONSTRUCTION / SOLUTION 

DEVELOPMENT
BUILD FACILITY SERVICES

ENERGY + ENVIRONMENT MANUFACTURING BUILDING AUTOMATION

We Love a Good Puzzle

BUILDING ANALYSIS + 

MODELING



Diversity, Equity & Inclusion (DEI)

THIS INCLUDES

Dedicating resources to 

ensure UMC is a safe 

place for all.

Supporting diverse trade 

partners and vendors so 

they can thrive.

Providing education 

opportunities around 

unconscious bias.

Establishing core actions 

and policies to retain talent.

Evaluating pay equity and 

promotion velocity data 

within UMC.

Continuous monitoring of the 

health of our DEI culture.

MISSION + VISION

UMC’s DEI mission is to foster a culture that welcomes a diverse group of skills, perspectives, 

and experiences–and empowers individuals to succeed and grow. 

We are committed to creating a workplace where everyone feels safe, seen, valued, and heard. 

UMC DEI COMMITTEE


